In this paper, the process of 7T SRAM cell is analyzing and also exploring the circuit topologies, high level leakage power reduction techniques and cell parameters. The first segment contains the information about process of the 7T SRAM cell like write operation and read operation. Second segment of this paper characterize high level the leakage power reduction techniques, containing the information about how many types of techniques are available for characterizing the high level leakage power reduction techniques and what is the effect on the high level leakage power reduction techniques on 7T SRAM cell design. The third segment of this paper shows the information about cell parameters means how many parameters we use to describe our circuit. This segment of the paper is the most important segment because this segment contains the information about all the parameters of 7T SRAM cell. In the second segment of this paper contains the information about high level leakage power reduction techniques, by using high level leakage power reduction techniques we can make our 7T SRAM cell much better in different area like power dissipation, leakage power reduction, short circuit power consumption, dynamic power consumption, cell write delay, cell read delay, static noise margin. The data of leakage power consumption shows that after voltage scaling technique leakage power consumption and dynamic power consumption is less.
Introduction
In this paper, the process of 7T SRAM cell is analyzing and also exploring the circuit topologies, high level leakage power reduction techniques and cell parameters. In the first segment 7T SRAM cell, describing circuit topologies means how to make our circuit, which type of component used to make our circuit, what are the properties of the component by which we will make our circuit? The second segment contains the information about process of the 7T SRAM cell like write operation and read operation. Third segment of this paper characterize high level the leakage power reduction techniques, containing the information about how many types of techniques are available for characterizing the high level leakage power reduction techniques and what is the effect on the high level leakage power reduction techniques on 7T SRAM cell design. The fourth segment of this paper shows the information about cell parameters means how many parameters we use to describe our circuit. This segment of the paper is the most important segment because this segment contains the information about all the parameters of 7T SRAM cell. In the third segment of this paper contains the information about high level leakage power reduction techniques, by using high level leakage power reduction techniques we can make our 7T SRAM cell much better in different area like power dissipation, leakage power reduction, short circuit power consumption, dynamic power consumption, cell write delay, cell read delay, static noise margin.
Process topology
In this segment we will study about various types of 7T SRAM cell's process [1, 2] like how to write in a 7T SRAM cell to store in the memory. Firstly various types of schematic of the 7T SRAM cell is shows below This figure shows the schematic of 7T1 SRAM cell, in this circuit seven transistor uses to make the circuit. For making the circuit we use two PMOS which named as PMO and PM1 and five NMOS which named as NMO, NM1, NM2, NM3 and NM4. NM2 and NM3 are called as access transistor and source of the NM2 and NM3 are connected by the BL and BLB respectively and gate of the NM2 and NM3 are connected by the WL and WL1 respectively. The second schematic shows below for 7T2 SRAM cell This figure shows the schematic of 7T2 SRAM cell, in this circuit seven transistor uses to make the circuit. For making the circuit we use two PMOS which named as PMO and PM1 and five NMOS which named as NMO, NM1, NM2, NM3 and NM4. NM2 and NM3 are called as access transistor and source of the NM2 and NM3 are connected by the BL and BLB respectively and gate of the NM2 and NM3 are connected by the WL and WL1 respectively.
The third schematic shows below for 7T3 SRAM cell This figure shows the schematic of 7T3 SRAM cell, in this circuit seven transistor uses to make the circuit. For making the circuit we use two PMOS which named as PMO and PM1 and five NMOS which named as NMO, NM1, NM2, NM3 and NM4. NM2 and NM3 are called as access transistor and source of the NM2 and NM3 are connected by the BL and BLB respectively and gate of the NM2 and NM3 are connected by the WL and WL1 respectively.
Write operation
Write operation of various 7T SRAM cell are same for all the 7T SRAM cells. It is started from the NM2 and NM3 transistor because the source of the NM2 and NM3 are working as an input for a write operation. After giving input to the BL and BLB as a VDD and GND respectively and making the WL and WL1 at VDD level, the data goes to the SRAM cell and store at the ST and STB node. The value of the ST and STB node will be opposite means "1V(VDD)" and "0V(GND)" respectively.
The write analysis of the various 7T SRAM cell is shown in the table below 
Read operation
The read operation of SRAM cell started from the transistor known as NM2 and NM3 because from these transistors we can either write or read and at this time we will use these transistors as a read transistor. At this point from the source end of the NM2 and NM3 transistor in which BL and BLB connected we will use as a output node.
Leakage power reduction techniques
There are several techniques available for reduction of the leakage power. But here we discuss about only one technique which name is voltage scaling.
Voltage scaling
Reducing the power supply voltage is the effective technique to reduce static power leakage and the write delay. Keeping all others factors constant if power scaling is scaled down propagation delay will increase. This can be compensated by scaling down the threshold voltage to the same extent as the supply voltage. This allows the circuit to produce the same speed performance at a lower Vdd. At the same time smaller threshold voltages lead to smaller noise margin and increased leakage current.
Write operation after voltage scaling techniques
The write analysis of the various 7T SRAM cell after voltage scaling technique is shown in the table below 
Read operation after voltage scaling techniques
The read operation of SRAM cell started from the transistors known as NM2 and NM3 because from these transistors we can either write or read and at this time we will use these transistors as a read transistor. At this point from the source end of the NM2 and NM3 transistor in which BL and BLB connected we will use as a output node.
Circuit parameters
In this segment of the paper all the parameters described which is related to the 7T SRAM cell design. There are various parameters uses to describe the circuit like short circuit power consumption, dynamic power consumption, static power consumption, cell write delay, cell read delay, static noise margin. But we will discuss about leakage power consumption.
Leakage power consumption
While the CMOS inverter is in stable state[3], it has either its p-or n-MOS transistor shot off. In an ideal world there would be no current flowing from the power supply to the ground. However there is a small leakage current flowing through the shot off transistor giving rise to leakage power consumption, specified by formula 1.
By using this formula we can calculate the leakage power consumption for various 7T SRAM cells. After calculating the leakage power consumption we will use the leakage power reduction technique which name is voltage scaling technique and after that we will again calculate the leakage power consumption for the various 7T SRAM cell. This Leakage power consumption is shown in table below For 7T1 SRAM cell after using the voltage scaling technique we characterize that for the ST node leakage power consumption is 6.57% less with respect to before using voltage scaling technique and for the STB node leakage power consumption is 9.27% less with respect to before using voltage scaling technique. For 7T2 SRAM cell after using the voltage scaling technique we characterize that for the ST node leakage power consumption is 22.72% less with respect to before using voltage scaling technique and for the STB node leakage power consumption is 17.07% less with respect to before using voltage scaling technique. For 7T3 SRAM cell after using the voltage scaling technique we characterize that for the ST node leakage power consumption is 17.39% less with respect to before using voltage scaling technique and for the STB node leakage power consumption is 25.86% less with respect to before using voltage scaling technique.
Dynamic power consumption
When the CMOS inverter switches from one state to another the output capacitor CL have to be either charged or discharged [4, 5] . Energy is consumed and transformed to heat in the MOS transistors. The energy consumed is equal to the energy needed to charge CL. The energy is specified according to formula 2.
Vdd is the power supply voltage and V swing the voltage swing on the output of the inverter. If the V swing is the same as Vdd, which is common, the energy becomes,
The dynamic power consumption is the energy drawn from the power supply during one second. The power consumed is calculated as in formula 4, where f is the switching frequency.
CL is only charged at transition from low to high (zero to Vdd), therefore the division by 2. In a general case, f symbolizes the clock frequency. In this case the constant α is added to express the switching activity as in formula 5.
By using these formulas we can calculate the dynamic power consumption for various 7T SRAM cells. After calculating the dynamic power consumption we will use the dynamic power reduction technique which name is voltage scaling technique and after that we will again calculate the dynamic power consumption for the various 7T SRAM cell. This dynamic power consumption is shown in table below 
Conclusion
The conclusion of the paper explain that after using the leakage power reduction technique which name is voltage scaling the waveform of write operation and read operation is quite different from the initial one. The average leakage power consumption after using voltage scaling technique is 7.92% less from the initial one for 7T1 SRAM cell. The average leakage power consumption after using voltage scaling technique is 19.895% less from the initial one for 7T2 SRAM cell. The average leakage power consumption after using voltage scaling technique is 21.625% less from the initial one for 7T3 SRAM cell. In the next segment of the conclusion the major thing is dynamic power consumption. The average dynamic power consumption after voltage scaling for the 7T1 SRAM cell is 12.75% less than the initial one. The average dynamic power consumption after voltage scaling for the 7T2 SRAM cell is 11.89% less than the initial one. The average dynamic power consumption after voltage scaling for the 7T3 SRAM cell is 13.39% less than the initial one. The whole process for calculating the leakage power and dynamic power after using voltage scaling technique is perform better than the initial one.
